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THE ORBITS OF THE SATELLITES 1959 a1 AND 1959 a2 AND THE 

PERTURBATIONS ON THE PERIGEE DISTANCE OF 1959 a1 

BY 
1 

Rajendm C. Nigam 

The orbits of the Satellites 1959 a1 and 1959 a2 starting from launch on February 17, 1959, through 
March 31, 1960, have already been published (Nigam, 1960). Herein is given the orbital information for 
the two Satellites for the period April 2, 1960, through August 1, 1961. Other pammeters related to the 
perturbing effects of the atmospheric drag such as the angle between the sun and the perigee (v), the lati- 
tude of perigee (Q), etc., are also given. The various perturbations on the perigee distance of Satellite 
i959 a1 have been taken into account for a period of two years and five months beginning from launch on 
February 18, 1959, through August 1, 1961; they show that the radiation pressure produces a variation 
in the perigee distance of this satellite with a period of 450 days and an amplitude of 1.5 km. 

SA0 Mean Elements 

The SA0 mean elements have already been explained (Nigam, 1960, p. 2). I should add that these 

The elements were computed every two days from obervations f4 days 
elements are derived from field-reduced Baker-Nunn observations which have an accuracy of 3' of arc in 
position and 0.1 second in time. 
from the epoch. 

The arrangement of the tables is as follows. The first column gives the Modified Julian Day (MJD) 
of the epoch of the elements, which is actual Julian Day minus 2,400,000.5. The following six columns 
give the argument of the perigee (w), the right ascension of the ascending node (n ) , the inclination (i), 
the eccentricity (e), the mean anomaly (M), and the anomalistic mean motion (n) of the Satellite. The 
single digit placed at the right of each value represents the standard error and corresponds to the lost digit 
of the orbital element. The next column, which is the coefficient of the quadratic term in the equation 
fbr mean anomaly, is actually half the value of the rate of change of the anomalistic mean motion and is 
a measure of the drug perturbation on the mean motion of the satellite. The last four columns contain the 
geocentric distance of the perigee (q) in megameters, the number of observations (N) used, the number of 
days (D) along which these observations were distributed, and the standard deviation (0) or mean quadmtic 
error of a single observation whose weight is unity. 

Satellite 1959 a1 

A total of 3191 observations were used to derive the SA0 mean elements in table 1, and are valid 
from April 2, 1960, through August 1, 1961. 

1 

Observatory. This work was supported by a gmnt from the National Aeronautics and Space Adminiemtion. 
Astronomer, Research and Analysis Section, Computations Division, Smit!onian Astrophysical 
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Satellite 1959 a2 

A total of 3270 observations were used to derive the SA0 mean elements in table 3, and are valid 
from April 2, 1960, through July 24, 1961. 
Smithsonian Astrophysical Observatory on July 29, 1961, and hence no further elements will appear for 
this Satellite in the Special Reports. 

This Satellite was removed from the observing list of the 

SA0 Smoothed Elements 

The smoothed elements have already been explained (Nigam, 1960, p. 3). These elements were 
computed for every month and the major perturbations taken care of, including the long-periodic pertur- 
bations due to the third harmonic term in the potential of the earth. The orbits given below were obtained 
after many differential corrections to satisfy the observed positions of the Satellite during the interval under 
considemtion. 
other elements have been kept constant. 

T h e  elements that are provided with values of standard errors have been varied, while the 

Satellite 1959 a1 (Vanguard 11)- 

SA0 smoothed elements 

The following elements are based on 333 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from April 1 through April 30, 1960. 

To = 37040.0 MJD 

W = (2070202 f 7 )  + (502825 f7) t  + 018 x + P14 COS u) 

-4 2 n = (1371928 f 3 )  - (3.5108 f 4 ) t  - 014 x 10 t + So12 COS 

-2 
i = (326774 f 8 )  - 06 x 10 sinw 

e = (.164832 f 1 7 )  - .12 x lO-’t + .424 x 10 sin W 

M = (. 101856 f23) + (11.463942 f 2 ) t  + (.1692 f 5 )  x 

-3 

+ (.26 f 5 )  x 10-7t3 

- .a 
Standard error of one observation : 0 = f2! 19. 

The following elements are based on 248 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from May 1 through May 30, 1960. 

To = 37070.0 MJD 

W = (50428 f 2 1 )  + (502925 f 2 0 ) t  + 018 x + P14 cosw 

n = (32.598 f 7 )  - (305099 f 7 ) t  - 014 x + PO12 cos W 

i 

e = (.165089 f 3 3 )  - .12 x 10 t + .424 x sinw 

M = (.036731 663) + (11.464979 f 6 ) t  + (.I912 f 1 1 )  x 

= (3208925 f27) - 06 x 10-2sinU) 
-5 

- (.33 &12) x 10-7t3 

- . D  cos 

Standard error of one observation : cf = &5! 76. 
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The following elements are based on 209 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from June 1 through June 30, 1960. 

To = 37100.0 MJD 

w = (1634940 f 8 )  + (5428357 f86 ) t  t 418 x 10-4t2 + 414 cos u) 

n 
i = (3248625 fll) - 06 x s i n w  

e 

M = (.004555 f24) + (11.466271 f 3 ) t  + (.2162 f6 )  x 10-4t2 - (.226 f5) x 10-(jt3 

= (2874268 f 3 )  - (3451331 f 2 7 ) t  - 414 x 10-4t2 + 4012 cos w 

= (. 164644 f13) - .12 x 10-5t + .424 x sin u) 

- .a w 

Standard error of one observation : o = f 2 !  16. 

The following elements are based on 400 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from July 1 through July 31, 1960. 

T- = 3713Q.O MJD 

w = (3224440 f6 )  + (542828 f5) t  + 9 8  x 10-4t2 + P14 cos 

n = (1814857 f2 )  - (345128 f 3 ) t  - 9 4  x 10-4t2 + 4012 cos w 

i = (3248776 f8) - 46 x sinw 

e = (.164648 f l 2 )  - .12 x + .424 x sinw 

M = (.008759 f19 )  + (11.467349 f 2 ) t  + (.1936 f 3 )  x 10’4t2 + (.46 f 4 )  x 10 t 

-V 

-7 3 

-3 - . a x 1 0  cosw 

Standard e m r  of one observation : 0 = f2!04. 

The following elements are based on 135 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from August 1 through August 31, 1960. 

To = 37160.0 MJD 

W = (120f759 f17) + (542748 f17 )  t t 418 x 10 t + 414 COS w 

0 = (764504 f 8 )  - (345110 f l 1 ) t  - 014 x 10- t + PO12  COSW 

-4 2 

4 2  

i = (3248934 f41) - 46 x sinW 

e 

M = (.046878 f55) + (11.468560 f 4 ) t  + (.278 f l )  x 10-4t2 + (.29 fl) x 

= (. 164614 f81) - .12 x lo-’, + .424 x sin W 

- . B  cos w 

Standard error of one observation : o = f 6 !  24. 
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The following elements are based on 140 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from September 1 through September 30, 1960. 

To = 37190.0 MJD 

w = (2790373 f l l )  + (542911 f13 ) t  + 018 x 10-4t2 + 214 cosw 

-4 2 fl = (3310052 f 7 )  - (305178 f 8 ) t  - 214 x 10 t + 0012 COS W 

-2 
i = (3228822 f21) - !6 x €0 sincu 

e 

M = (.129025 f 2 2 )  + (11.470179 f 4 ) t  + (.305 fl) x 10-4t2 + (.224 f9) x 

= (. 164692 f 5 6 )  - .12 x lO-'t + .424 x sin U, 

-3 - . a x 1 0  cosw 

Standard e m r  of one observation : 0 = f 4 !  38. 

The following elements are based on 125 field-reduced Baker-Nunn and other types of obsewations 
and are valid for the period from October 1 through October 31, 1960. 

To = 37220.0 MJD 

u) = (770868 f 1 2 )  + (522827 f l l ) t  + 018 x 10m4t2 + 9 4  COS w 

fl = (2254603 f 4 )  - (305151 f 5 ) t  - 014 x 10- 4 2  t + to12 COP w 

i = (3208769 h16) - 26 x sinw 

e 

M = (.262653 f 2 3 )  + (11.471886 f 2 ) t  + (.2170 6 4 )  x 10 t - (.236 f 4 )  x 

= (.164683 f 3 2 )  - .12 x lO-'t + .424 x sin w 
-4 2 

-3 - . a x 1 0  cosw 

Standard error of one observation : CY = f 3 !  90. 

The following elements are based on 137 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from November 1 through November 30, 1960. 

To = 37254.0 MJD 

w = (2570619 f 9 )  + (542799 f 8 ) t  + 018 x 10-4t2 + 214 cosw 

n = (1060044 f 3 )  - (305162 f 5 ) t  - 214 10-~t2  + 2012 

-2 
i = (320882 fl) - 06 x 10 sin 

e = (.1646%f20) - .12  x + .424 x sinw 

M = (.324491 f 1 8 )  + (11.472962 f 2 ) t  + (.1579 f5)  x 10'4t2 - (.278 fS) x 

- .a 
Standard error of one observation : 0 = f 2! 58. 
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The following elements are based on 87 field-reduced Baker-Nunn and other types of observ&tio= 
and are valid for the period from December 1 th>ough December 31, 1960. 

To = 37284.0 MJD 

= (560168 f 1 2 )  + (5022861 f 1 3 ) t  t 018 x + 014 c a w  

= (0553 f 4 )  - (335156 f 9 ) t  - 014 x 10-4t2 + 0012 cosw 

-2  

n 
i = (3208836 f25) - 06 x 10 sinw 

e 

M = (.523159 630) + (11.473621 f 3 ) t  + (.884 f 4 )  x 10-’t2 - (.209 f 6) x 10 -6 t 3 

= (.164596 f20) - .12 x lO-’t + .424 x sinw 

- .a 
Standard error of one observation : 0 = f2! 25. 

The following elements are based on 122 field-reduced Baker-Nunn and other types of ObSeNations 
and are valid for the period from January 1 through January 31 , 1961. 

To = 37314.0 MJD 

W = (2140784 f 9 )  + (50291 &l) t  + 018 x + 014 c a w  

n 
i = (32?8779 f 6 )  - 06 x sin w 

e 

M = (.736337 f 1 8 )  + (11.473889 f 2 ) t  + (.321 f 3 )  x 10-5t2 - (.37 f 2 )  x 

= (255.061 f 3 )  - (305171 f 3 ) t  - 014 x 10-4t2 + 0012 cosw 

= (.164510 f7) - .12 x 10-5t + .424 x sinw 

-3 - . a x 1 0  cOSw 

Standard error of one observation : 0 = fl! 53. 

The following elements are based on 123 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from February 1 through February 28, 1961. 

To = 37344.0 MJD 

w = (13t452 f 9 )  + (5P2891 f l 2 ) t  + 318 x 10m4t2 + 014 cosw 

= (1490535 f 3 )  - (3P5167 f 3 ) t  - 314 x 10-4t2 + ?012 cosw 

= (3208796 f 7 )  - 06 x lO-’sinW 

= (.164490 f 7 )  - 012 x lo-’, + .424 x 

i 

e 

M = (.955766 f18 )  + (11.474079 f 3 ) t  + (.322 f 2 )  x 10-’t2 - (.34 f 3 )  x 

sinW 

- .a 
Standard error of one observation : 0 = fl! 80. 
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The following elements are based on 120 field-reduced Baker-Nunn and other types of observations 
through March 31, 1961. and are valid for the period from March 1 

To = 37374.0 MJD 

w 

0 

i = (32088248 i 7 6 )  - 06 x IO-" sinw 

e 

M = (.180391 f18) + (11.474188 f 1 ) t  + (.915 *26) x 10-6t2 - .29 x 

Standard error of one observation : 0 = fl!  59. 

= (1720019 f8)  + (502890 f S )  t + 018 x 10-4t2 + 014 cos W 

= (440023 f3) - (305168 f 3 ) t  - 014 x 10-4t2 + ?012 cosu, 
* 

-3 = (. 164534 f14 )  - .12 x lO-'t + .424 x 10 sinw 

cosw 

The following elements are based on 73 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from April 1 through April 30, 1961. 

To = 37405.0 MJD 

u) = (33396 f l )  + ( 2 2 8 8  f l ) t  + 011 x 10-4t2 + 014 COSW 

~ 

-5 2 n = (2940992 f4) - (305181 f 7 ) t  - ? 7  x 10 t + 0012 COS W 

-2 
i = (324876 1 2 )  - %O x 10 sinU) 

e 

M = (.88133 f 2 )  + (11.474271 f 3 )  t + (. 210 f 7 )  x 10 t 

Standard error of one observation : 0 = fl!  89. 

= (.164488 f32) - .ll x lO-'t + .30 x sinw 

-5 2 

The following elements are based on 210 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from May 1 through May 31, 1961. 

To = 37435.0 MJD 

w = (1340535 *4) + (5?2860 f 5 ) t  + 411  x 10-4t2 + 014 cosW 

0 = (1899474 f 2 )  - (305165 f 3 ) t  - 07 x + ?012 cos W 

i 

e = (.16466 f2)  - . l l  x 10 t + .30 x 10 sin w 

M = (.111666 f 7 )  + (11.474387 f 1 ) t  + (.60 f 3 )  x 10-6t2 

Standard error of one observation : 0 = f1!95. 

= (328772 f 6 )  - .60 x lo-' sin U, 

-5 -3 
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The following elements are based on 154 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from June 1 through June 30, 1961. 

To = 37465.0 MJD 

W = (2930175 f5) + (SP2894f7)t  + 011 x + P14 c a w  

!J = (83P956 f4)  - (305176 f 4 ) t  - 07 x + .012 c a w  

i 

e = (.16437 f 3 )  - .11 x 10 t + .30 x 10 sin w 

M = (.343422 5 9 )  + (11.474409 f 2 ) t  + (. 179 f 4 )  x 10-’t2 

Standard error of one observation : 

= (320879 f l )  - 0 6 0  x 10-2sinw 

-5 -3 

= f2! 16. 

The following elements are based on 157 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from July 1 through July 31, 1961. 

-I- ? V A ~ C  n a m n  ‘0 - J I - L J 4 . V  I V L J U  

w = (910809 f 6 )  + (502853 f 6 ) t  + 011 x + P14 c a w  

0 = (3380438 f 2 )  - (305167 f 2 ) t  - 97 x + 0012 c a w  

i = (320875 f l )  - 060 x sin W 

e = (.16443 f l )  - . l l  x + .30 x sinw 

M = (.57846 *2) + (11.474633 *2) t  + (.549 f 4 )  x 

Standard error of one observation : 0 = fl!SO. 
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Satellite 1959 a2 (Vanguard I1 Rocket] 

SA0 smoothed elements 

I The following elements are based on 366 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from May 1 through May 31, 1960. 

To = 37070.0 MJD 

w 

0 = (1320263 f 2 )  - (302891 f 3 ) t  - 0132 x 10 t + 0013 COSW 

= (2140713 f 3 )  + (409412 f 4 ) t  + 017 x 10 -4 t 2 + 0123 COS w 
~ 

-4 2 

i 

e 

= (3209281 f 7 )  - 07 x lo-' sin w 

= (.183283 f U ) )  - .82 x 10-6t + .415 x sinw 

The following elements are based on 117 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from April 1 through April 30, 1960. 

To = 37040.0 MJD 

w = (600415 +7) + (409393 f 9 ) t  + 017 x 10 t + 0123 COSU) 

0 = (2300986 f 5 )  - (302907 f 5 )  t - 0132 x 10 t + 0013 COS W 

-4 2 

-4 2 

-2 
i = (3209049 f15 )  - 07 x 10 sinw 

e 

M = (.535679 f12)  + (11.089031 f 3 ) t  + (.940 f 8 )  x 10'5t2 + (.151 f 8 )  x 

= (. 183449 f40)  - .82 x 10-6t + .415 x sin W 

-3 - .68 x 10 cosw 

Standard error of one observation : 0 = f2!01. 

The following elements are based on 114 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from June 1 through June 30, 1960. 

To = 37100.0 MJD 

W = (29962 f 9 )  + (409427 f 8 ) t  + 017 x f0-4t2 + 4123 cos w 

n = (3350836 f 4 )  - (3.2894 f 4 ) t  - 0132 x + 0013 cosw 

i 

e = (.183229 f 4 1 )  - .82 x + .415 x sin w 

M = (.910831 *26) + (11,090047fZ)t + ( .784f5)  x 

Standard error of one observation : CY = f 2 !  34. 

= (3209245 f14 )  - 07 x lO-'sinW 

- (.34 f 6 )  x 10-7t3 - .68 x 1 0 - 3 c ~ ~  
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The following elements are based on 239 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from July 1 through July 31, 1960. 

To = 37130.0 MJD 

w = (1510301 f5) + (409459 f 5 ) t  + 017 x 10-4t2 + 0123 cos u) 

-4 2 fi = (294?836 &2) - (3P2915 f3)  t - 5.32 x 10 t + ?013 COS W 

i = (3208974 f 8 )  - 07 x sin w 

e = (.183045 &9) - .82 x + .415 x s i n u  

M = (.622443 f18 )  + (11.090777 f 2 ) t  + (.1337 f 6 )  x 10-4t2 - (.132 f 4 )  x 

- .68 x cos 0) 

standard error of one observation : U = fl! 35. 

The following elements are based on 283 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from August 1 through August 31, 1960. 

T- = 37160.0 -MID 

w = (2990730 f 9 )  + (409513 f l l )  t + 017 x 10-4t2 + 0123 cos u] 

fl = (1960093 f 3 )  - (302922 f4) t - 0132 x 10-4t2 + 0013 cos 

i 

e = (. 182951 f14) - .82 x + .415 x sin W 

M = (.353960 f28) + (11.091411 f 4 ) t  + (.1897 f 4 )  x + (.426 f 6 )  x 10 t 

-0 

= (3209072 f10) - 07 x 10-2sinW 

-6 3 

- .68 x cos w 

Standard error of one observation : 0 = hl! 68. 

The following elements are based on 169 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from September 1 through September 30, 1960. 

To = 37190.0 MJD 

W = (880062f27) + (409441 f25 ) t  + 017 x 10 t + 0123 c a w  

n = (970340 f8)  - (3P2924 f10 ) t  - 0132 x 10-4t2 + 0013 cosw 

i = (3209136 f39 )  - 97 x 10 sinW 

e 

M = (.118016 f87) + (11.092851 f 8 ) t  + (.361 fl) x + (.38 f 2 )  x 

-4 2 

-2  

= (.182904 f40) - .82 x 10-6t + .415 x sinW 

- .68 x cos w 

standard error of one observation : Q = f5! 91. 
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The following elements are based on 145 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from October 1 through October 31, 1960. 

To = 37220.0 MJD 

w = (2360504 f l l )  + (409499 f 8 ) t  + 017 x loq4? + 0123 c a w  

n = (3580546 f 4 )  - (302935 f5) t - 0132 x + 0013 COS w 

-2 . i = (3209180 f17)  - 07 x 10 s i n w  

e 

M = (.938274 f 3 9 )  + (11.095030 i 2 ) t  + (.3344 f 6 )  x 10 t - (.191 f 8 )  x 10 t 

= (. 182885 f38)  - .82 x 10-6t + -415 x sin w 
-4 2 -6 3 

-3 - .68 x 10 C O S W  

Standard emor of one observation : u = f 2! 46. 

The following elements are based on 118 field-reduced Baker-Nunn and other types  of observations 
and are valid for the period from November 1 through November 30, 1960. 

To = 37254.0 MJD 

W = (440927 f 1 9 )  + (89618 *21)t + 017 x 10 -4t2 + 0123 cOSw 

Q 

i = (3209141 f36) - ? 7  x 10 sinw 

e = (.182911 f78) - .82 x 10% + .415 x 10 sin U, 

M = ( .a2360 f49) + (11.097003 f 6 ) t  + (.BO f l )  x - (.31 f 2 )  x 

= (2460536 f12) - (302948 + l l ) t  - 0132 x 10-4t2 + 0013 call) 

-2 

-3 . 

-3 - .68 x 10 COS W 

Standard error of one observation : a = f4141. 

The following elements are based on 103 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from December 1 through December 31, 1960. 

To = 37284.0 MJD 

W = (1930333 f 8 )  + (4?9585 f 1 2 ) t  + 017 x 10 t + 0123  COS^ 

Q = (147!665 f 4 )  - (302972 f 4 )  t - 0132 x 10-4t2 + 0013 COS u) 

i = (329122 f14) - 07 x 10 sinw 

e 

-4 2 

-2 

= (.182939 f35)  - .82 x 10-6t + .415 x sinw 

- 4 2  -6 3 M = (.1335'33 &26) + (11.098340 f 4 ) t  + (.212 f l )  x 10 t - (.291 f 8 )  x 10 t 

-3 - .68 x 10 COS w 

Standard error of one observation : U = fl! 74. 

1' 

. 
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The following elements are based on 138 field-reduced Baker-Nunn and other types of obenrations 
and are valid for the period from January 1 through January 31, 1961. 

To = 37314.0 MJD 

w = (3414868 f 6 )  + (449552 1 6 ) t  + 417 x 10‘4t2 + ?123 cot3 w 

fl + 4013 COSW = (484782 f 4 )  - (3?2968 f 5 ) t  - 4132 x 10 - 4 2  t 

-2  
i = (3249261 f13) - 47 x 10 sinw 

e = (.182931 f 2 8 )  - .82 x 10 t + ,415 x sinW 
-6 

M = ( .098834f16)  + (11.099223 1 2 ) t  + (.798 &5) x - (.180 1 7 )  x 10 -6 t 3 
-3 - .68 x 10 COSW 

Standard error of one observation : U = &l! 83. 

The following elements are based on 84 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from February 1 through February 28, 1961. 

To = 37344.0 MJD 

u] = (130?377 1 6 )  + (449487 f 8 ) t  + 417 x 10 t + 4123 cosw 
-4 2 

- 4 2  n = (3094886 1 3 )  - (3?2958 f 3 ) t  - 4132 x 10 t + ?013 ~ a r  U, 

i 

e 

M = (.081146 f 1 2 )  + (11.099623 1 l ) t  + (.800 &2)  x 10-5t2 + (.24 f 4 )  x 10-7t3 

= (32?9184 66)  - ?7 x 10” sinW 

= (. 183035 112)  - .82 x 10m6t + .415 x sin w 

- .68 x cot3 w 

Standard error of one observation : 0 = fl! 62. 

The following elements are based on 114 field-reduced Baker-Nunn and other t y p e s  of observatiw 
and are valid for the period from March 1 thmgh March 31, 1961. 

To = 37374.0 MJD 

W = (278?980 f10) + (4?9SOZ fl0)t + ?17 x 10 t + t123 coa U) 
-4 2 

- 4 2  n = (210?963 1 3 )  - ( 3 4 ~ ~ 8  f5) t - :i32 x io t + : on  cos U, 

i = (32?9189 &9) - ? 7  x lO-’sinW 

e = (. 182969 f18) - .82 x 1 0 - 4  + ,415 x 

M = (.076635 f20) + (11.100037 &2)t + (.389 f7) x 

sin w 

- (.a &5) x 10-7t3 

- .68 x casu 

Standard error of one observation : (5 = fl! 80. 
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The following elements are based on 143 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from April 1 through April u), 1961. 

To = 37405.0 MJD 

UI = (720515 f 6 )  + (409515 f 6 ) t  + 062 x 10e4t2 + 412 cosw 

n = (1080744 *2) - (302966 f 3 ) t  - 072 x + 0013 cos W 

-2 
i = (3209191 f 8 )  - 070 x 10 sinw 

e 

M = (.18037 f l)  + (11.100265 f 1 ) t  + (.374 f 2 )  x 10’5t2 - .383 x 10 

Standard error of one observation : 0 = f l! 65. 

= (. 182952 f 8 )  - 013 x lo-’, + .415 x sin 

-3 
cosu) 

The following elements are based on 90 field-reduced,Baker-Nunn observations and are valid for the 
period from May 1, through May 31 1961. 

To = 37435.0 MJD 

u) = (2210153 f 7 )  + (409542 f 8 ) t  + 062 x 10-4t2 + 412 C ~ U )  

n = (94837 f 3 )  - (302972 f 3 ) t  - 072 1 0 - ~ t ~  + 0013 cosw 

i = (3209206 *9) - 470 x sin w 

e 

M = (.19054 f 2 )  + (11.100398 f 2 ) t  + (.60 f 3 )  x 10-6t2 - .383 x 10 

Standard error of one observation : D = i l l  53. 

= (.182829 f 7 )  - .13 x lO-’t + .415 x sinW 

-3 
cosu) 

The following elements are based on 91 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from June 1 through June 30, 1961. 

To = 37465.0 MJD 

u) = (9076 f l )  + (4t954 f 1 ) t  + 062 x 10-4t2 + 012 cosU) 

n 
i = (320916 f l )  - 070 x sinW 

e 

M = ( . a 3 3 7  f 2 )  + (11.100451 f 2 ) t  + (.95 f 5 )  x - .383 x cos u) 

Standard error of one observation : u = f1!95. 

= (2700914 f 4 )  - (3t2974 f 5 ) t  - 072 x 10-5t2 + 0013 cosu) 

= (.18289 f l )  - .13 x lo-’, + .415 x sinw 

i -12- 
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The following elements are based cm 124 field-reduced Baker-Nunn and other types of observations 
and are valid for the period from July 1 through July 31, 1961. 

To = 37495.0 MJD 

- 4 2  w = (1584324 f6) + (4?9567 f 6 ) t  + ?62 x 10 t + ?12 cos w 

n = (17POOO f 2 )  - (342973 f3) t - ?72 x 10'5t2 + 4013 cos u) 

i = (329106 f6) - 470 x s inu  

e E (.182869 i 8 )  - .13 x + .415 x sin w 

M = (.21815 f l )  + (11.100490 f l ) t  - ( . 54  f2) x - .383 x cos w 

Standard e m r  of one observation : 0 = fl! 62. 

Geocentric Perigee Distance 

The geocentric perigee distance of a satellite is a very important pammeter. Apart from luni-solar 
perturbations and the one due to the third harmonic term in the e&% potential (figure l), the perigee 
distance is also perturbed by solar radiation pressure, as shown by Musen, Bryant, and Bailie (1960), and 
by Zaciunaisky, Shapiro, and Jones (1961). The perturbation due to drag, though significant on apogee 
distance, i s  negligible on the perigee distance of satellites with sufficiently high perigee. 

Musen etal. showed that the solar mdiation pressure produces a variation in the perigee height of 
1958 82 (Vanguard I) with a period of- 850 days and an amplitude of 1 or 2 km. We have tried to eva- 
luate this effect on the perigee of 1959 a1 (Vanguard II). Our treatment differs from that of Musen e 5  
in that we consider various perturbation effects on the geocentric perigee distance mther than 011 the peri- 
gee height. In other words, we have assumed in this paper that, if all the perturbations were removed, 
the geocentric perigee distance will remain constant. This, however, is not true for the perigee height 
over the international ellipsoid, which may differ by as much as 20 km for a polar satellite during a 
quarter revolution of the perigee from equator to pole. In addition, we took account of the shadwing by 
the earth, the effect of which was taken as negligible by Musen et. while cansidering the perturbations 
on the perigee of Vanguard I. 

Fimt, we used the equations given by Kaai  (1959a, p. 2) to compute the perturbation on the perigee 
distance q of the Satellite 1959 a1 (Vanguard 11) due to the third harmonic in the earth's potential. Ne*, 
a program written by Koeai for IBM-7090 using his own equations ( K d  1959b, p. 10) waa employed to  
evaluate the luni-solar perturbation on q. 

Both these effects were subtracted from the observed values of the geocentric perigee dirtonce q. 
The values of the perigee distance so obtained are shown by dots in figure 2. The smooth line in the figure 
shows the effect of the mdiation pressure on the perigee distance. Thia was computed from a program 
written by KoEai and later improved by Conant using equations publiahed by K d  (1961, p. 26) for the 
effects of the solar mdiation pressure on the potion o an artificial Satellite. The computatians are based 
on an estimated acceleration of $. 25 x 10' cm/sec , which is obtained by assuming specular reflection, 
a solar constant of 1.94 Cql/cm /min, and mass-area ratio as 4.865 gms/cm2. 

1 

In figure 1 the observed values of the perigee distance are plotted against a c w e  which represents 
the effect of the third harmonic on the perigee distance. This clearly shows that the major perturbation 
on the perigee distance of 1959 a1 (Vanguard 11) arises from the third harmonic in the earth's potential. 

Figure 2 shows the periodic effect of the mdiation pressure on the perigee height of 1959 (11, 
which has a period of 450 days and an amplitude of 1.5  km. 
tance shown by dots do appear to suggest a higher amplitude than given by the theoretical curve. 

The residuals in the perigee dis- 
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This can be easily explained if we note that the assumption of specular reflection is far from true. Any 
diffuseness in the reflection tends to increase the scattering coefficient K (which we have taken as unity), 
and will consequently increase the amplitude of the oscillation due to radiation pressure. We can there- 
fore say that the scattering coefficient for an imperfect and not completely reflecting sphere has to be 
greater than unity, and an exact determination of this coefficient is not difficult QS better data become 
available. 

Other Data 

The program of P. E. Zadunaisky was used to compute the rate of change of period (k), the actual 
height of the perigee over the international ellipsoid (Z), the latitude of the perigee (Q), the difference 
in the right ascensiQn of perigee and sun (D. R.A.), and the angle between the sun and the perigee ($ ). 
The accelerations (P) , defined as the mte of change of period, are evaluated from 

2 '  n 

where n, defined as mean motion, is the number of revolutions made by the satellite from one perigee to 
another in one day, and h is the rate of change in mean motion. The actual altitude (2) is derived from 

Z = q - ae + C ,  

where q is the geocentric perigee distance, ae is the e a r t h ' s  equatorial radius, and 

where ab) is the earth's mean radius. 

Satellite 1959 at 

In table 2, the elements P, Z, @ , D. R. A., and $ are given at two-day intervals starting from April 
2, 1960, through August 1, 1961. The quantities Q , Jr,  h, and the 20-cm solar flux data are plotted in 
figures 3, 4, 5, and 6 ,  respectively, for the interval under considemtion. 

Satellite 1959 a2 

In table 4,the elements P, Z, Q, D. R.A., and Jr are given at two-day intervals from April 2, 1960, 
through March 24, 1961. The quantities h, Q, and $, are plotted in figures 7, 8, and 9 ,  respectively. 

Acknowledgements 

The author wishes to thank Dr. Luigi G. Jacchia for pointing out that the observed values of the 
perigee distunce appear to suggest a higher value for the scattering constant K, which was taken as unity 
in our computation. It is a pleasure to acknowledge the conscientious assistance of Miss Maria c. 
Gutierrez in computing and making graphs. 

b 

b 

c 

-14- 



References 

KOZAI, Y. 
1959a. The earth's gravitational potential derived from the motion of Satellite 1958 62, Smithonian 

Astrofiys. O b .  , Special Repoa No. 22, pp 1-6. 

1959b. On the effects of the sun and the moon upon the mation of a clae ada satellite. 
Smithsonian Astrophp. Ob., Special Report No. 22, pp. 7-10. 

1961. Effects of solar radiation prwsure cm the motion of an artificial wtellite. Smithtdan 
Astrophys. Ob., Special Report No. 56, pp. 25-34. 

NICAM, R.C. 
1960. The orbitr and the accelemtionr of Satellite8 1959 a1 and 1959 012. Smitbrollicrn &trophy. 

Ob., Special Report No, 53, pp. 1-42. 

MUSEN, P. ,  BRYANT, R., andBAILIE, A. 
1960. Perturbation# in perigee height of Vanguard I. Sciennce, vol. 131, pp. 935-936. 

4 

ZADUNAISKY, P.E., SHAPIRO, I.I.,  and JONES, H.M. 
1961. Experimental and theomtical mulb on the orbit of Echo I. Smithsoaian htropbyr. ok., 

Special Report No. 61, pp. 1-22. 

-15- 



. . . . . . . .  .....................e 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . .  .... 

-17- 



I n l n r - m  I- r- In Q In m m m m m t 9 t In t m ' m  

. . . . . . .  

. . . . . . .  
o . - l l U m t I n 9  
l n r n l n l n r n l n l n  

c 

-18- 



4 

W 
0 
r( . 

4 
I 

W 
m 
r( . 

4 
I 

W 
W 
N . 

4 

VI 
I 

W 

5 

-3 
I 

W 
I- 
d . 

In 
t 

W 
4 
N . 

4 
I 

W 
OI 
N . 

B 
1 

W 
I- 
m . 

4 
I 

W 
Q 
m . 

B 
I 

W 
9 
4 . 

In 
In 
I 

W 
m . 

4 

W 
4 
N . 

4 
I 

W 
N 
N . 

4 
I 

W 
r( 

N . 
4 
I 

W 
d 
N . 

5 
I 

W 
4 
4 . 

4 
I 

W 
d 

N . 
4. 

W 
N 
N . 

4 
I 

W 
m 
N . 

4 
I 

W 
r( 

N 

4 
I 

W 
0 
m . 

B 
I u 
N 
m . 

4 
I 

W 
N 

f 

4 
I 

W 
3 
0 . 

4 
I 

W 
0 
4 . 

4 
I 

W 
0 

5 

4 
I 

W 
N 
m . 

4 
I 

W 
N 
m . 

4 
I 

W 
0 
m . 

4 
I 

W 
I- 
N . 

-19 - 



if 

if 
I 

W 
m 
N * 

.+ 
N 9 m N  

Q 
Q 4 Q Q  I 
I I I I W  
W W W W O I  
Q N O I i f I n  
N r n N N d  . . . . .  

VI 

Q 

W 
9 
d 
N 

in 
N N  

if 
I Q Q  
w 1 1  
r ( w w  
m d o  
“ N  . . .  

Q 

P 
I 

W 
0 
r( . 

d 

if 

W 
‘-I 
d 

d 

In 
I 

W 
m 

In 

m 
I 

W 
In 
m 

9 

In 
I 

W 
N 
OI 

d 

Q 

W 
0 
r( 

m 
t 
I 

W 
d 
4 

In 
In 
I 

W 
9 

N 

4 

W 
OI 
d 

N 

5 
I 

W 
m 
d 

~ i i l n i n m l n  
I W W I I I I  
w I n 9 w w w w  
0 d 0 0 t O m  . . . . . . .  

m m m m  

m m s m  
N d  d 

9 9 r - 9 9 9 9  
m m m m m m m  
m m m m m m m  

m m m m m m m  
. . . . . . .  
“ “ “ N  

0 0 0 0 0 0 0  

a m o ~ * a m  
L n l n 9 9 9 9 9  
“ N N N N N  
+ + I - + r t - +  m m m m m m m  

. . . . . . .  

-20- 



I .  

I- 
N N N N 4  m N  a i t i t * m  m i t m i t * m . n  N * 4 m  m N N m  4 4 . 4 4  

I * i t i t i t *  i t i t  m l n l n l n l n  m m m m m m m  
1 1 n l n 1 1 l n m l n 9 1 1 l 1 1 M I I I l l l l n l n n l  

~ ~ I - ~ Q ~ W W N ~ W W W W ~ Q M . - O W ~ O ~ ~ ~ ~ I - ~ W W W ~  
4 r ( r l . - d . - 0 3 w . - d r l b 0 3 m m i t m m m m 4 r l N 4 N r l 4 i t * m o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

r 
it Q m m 

I- 

m 
I- 
it 

r 

4 
r( 

4 N  

~m 
I-I- 
m m  
I-I- * *  
t .  
d 4  
r ( r l  

4 

9 
Q 
m 
* r * 
-I .- 

m 
N 

m 
m 
m 
* r 
rl .- 

m 
m 
m 
m 

L n *  

m o  
m m  
m m  
I-I- 
Q *  * .  
- I d  
4 4  

- I+  

. - *  
* m  d m  
I-.- 
m m  

r 
9 
N 

4 
0 
m 

m 
m 

m 
m 

M 
ul 

m 
I- 
4 

rl 
4 

m 
r- e 
4 
.-I 

m 
* r 
4 .- 

m 
I- 

f 
4 
.-I 

m 
I- e . 
4 
4 

I- * ' 
-I 
4 

m 
4 * * 
m 
00 

it 
0 

4 
4 

m 
r m 

m 
9 i t m  

-I 
9 

m 
IC 
m 
r- 
m 

m 
0 
4 

m m 
it 
m 
9 
m 
I- 

m 
I- 
O 
N 
m 
9 

I- 
m 
-I 

0 

it 

N m m 
r 
m 

it 

I- 
r- 
I- 
N 
m 
0. 
m 
4 

W 
4 

0 
ln 
9 
m 
it 
N 
4 

a m  m *  
N O  
o m  
4 0  

N 
m 
m 
03 
I- 

m 
N * 
OD 
9 

9 
m 
0 

J e 
m 
N 
it 
0 

r- 
I- 
m 

m 
m m 
0 
m 

0 

9 
d 
4 

0 .  

I - 0 3  
r l 4  
4 4  

0 
N 

~ 

e .  
m o  
N m  

0 * 
m 
4 

0 
M 
m 

Q 
m 

9 0  

N m  
i t i t  

4 

.- it 
4 4 4  4 4 rl rl 4 4  

d 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

............................... 
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N  
m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ~ m m  

-21 - 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N  
m m m m m m m m m m m m m m m m m m m m m m m m m m m m m  

-22- 



m 
N 
In 
I- 
9 
I- 
o 
d 
r- 
4 

9 

m 
rl 
J 
9 
rl 

rl 

m 
9 
rl . 

m 
m m 
.a 
rl . 

4 

m 
m 
9 

5 
I- 
rl 

. 
9 

m 
it 
9 
r( . 

m 
In 
In 
.4 
9 
In 

In 

4 
r 

In 

0 
N 
it 
9 
rl . 

N 

In 
0 
0 
4 
ul . 
9 
I- 
d 

Q 

9 
.-4 
I- 
0 
J 

W 

4 

. 
r 

In 

9 
N 
J 
9 
.4 . 

m 

0 
it 
In 
In 
m . 
m 
rl 
r 

.-I 

N 
J 
9 
FI . 

J 

N 
-5 
0 
m 
0 

4 
m 

J 

In 
J 
9 
r( . 

it 

r- 
N 
In 
N 
0 
4 
4) 
rl 

3 

I- 
it 
9 
rl 
0 

In 

N 
rl 
0 
N 

N 
W 
4 

. 
In 

9 
it 
9 
rl 

6 

it 
6 
J 
r( . 
m 
W 
rl 

a 
3 
4 
9 
rl . 

d 

I- 
m 
0 

4 
OD 
rl 

. 
m 
N 
J 
9 
r( 

0 

03 
N 

m 
O I n  
m m  
o m  
Inn 
m a ,  
r l r l  

0 .  

rl 

I- 
9 
rl 
0 

In 

0 
In 
9 
rl 

N 

0 

J 
Q 
6 

9 
W 
d 

r 

. 
-3 

Q 
0 
In 
9 
,-I 

rl 

J 
J 
m 
m 
W 

I- 

d 
a 

it 

m 
0 
In 
9 
rl . 

d 

d 
N 
N 
if 
W 

W 
W 
d 

0 

.-4 

In 

m 
m 
r 

r . 
0 m 
4 

it 

m 
0 
In 
9 
4 . 

d 

N 
In 
W 

9 
Lo . 
,-4 
m 
rl 

rl 

I- 
0 
9 
W 
In 

0 
6 
rl 

. 
m 
N 
m 
J 
9 
rl . 

rl 

9 
(0 

J 
m 
In 

J 
0, 
rl 

0 

N 

In 
I- 
U 
9 
rl . 

rl 

d 
9 m 
00 
4 

In 
6 

0 

.-I 

N 

J 
9 
J 
9 
rl 

d 

m m 
N 
rn 
-3 

9 
6 
4 

. 
I- 

m m 
4 
9 
4 . 

it 

I- 
I- 
(0 
I- 
N 

m m 
d 

. 
rl 

J 
4 
9 
rl 

m 
W 
In 
I- 
N 
N 

0 
0 
N 

. 
9 

it 
m 
J 
9 
d . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N N N N N N N N N N N N N N N N N N N N N ~ N N N N N N N N N  
m m m m m m m m m m m m m m m m m m m m m ~ m ~ m m m m m m ~  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O N i t 9 W 0 N J 9 W O N ~ 9 W 0 N J 9 ~ O N i t 9 ~ O N J ~ W O  
m m m m m 0 0 0 0 0 r l r l F I . - 4 r l N N N N N m m m m m J J J ~ J I n  
n m m m m J J * J J J t 3 J Q J J * ~ * J J i t J J J J i t ~ J U  
I - I - I - I - I - I - I - I - I - I - ~ I - ~ I - I - I - I - I - ~ I - I - I - I - I - I - I - I - I - ~ - I - I -  m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m  

-23- 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-24- 



.. 

T a b l e  2 

DATA RELATED TO SOLAR EFFECTS ON ACCEIERATION OF SATELLITE 1959 ai 

T 
( N D )  

37026. 

37028. 

37030. 

37032. 

37034 

37036. 

37038. 

37040 

37042 

37044. 

37046. 

37040. 

37050e 

37052. 

37054 

370S66r 

37058 

37060 

37062. 

37064. 

37066 e 

37068 

37070. 

37072 

37014. 

37076 

37070. 

37080. 

37082. 

370840 

Z 

559 . 
559 . 
558. 

558. 

559 . 
5601 

S61 

563. 

564. 

5660 

567 

568 

569 

969 e 

568. 

566 0 

567 0 

566 0 

564 e 

563. 

560. 

558 0 

558 

558 b 

558. 

559. 

5601 

561 

562 

562. 

PERIGEE IN SUNLIGHT 

cp t D.R.A.  

23 a 3  48.0 313.9 

16.7 45.5 315.3 

13.6 43.8 316.0 

8.2 43.2 316.4 

2.5 43.6 316.5 

-3.2 44.9 316.5 

-8.9 46.9 316.6 

-14.3 49.1 317.0 

-19.4 51.3 317.9 

-23 a 9  53.2 319.3 

-27 7 94.6 321.4 

-30.6 55.4 324.2 

-32.3 55.3 327.6 

-32.9 54.4 331.3 

-32 a2 52.7 334.9 

-30.2 50.1 338.3 

-27.3 47.2 340.6 

-23.5 43.4 342.6 

-18.9 39.3 347.9 

-13.8 34.9 344.5 

-0 e4 30.5 344.7 

-2.7 26.1 344.7 

22.0 344.5 3.0 

0 a 7  18.5 344r5 

14. 1 15.7 344.7 

19.2 13.8 345.4 

23.7 12.8 346.5 

27.5 12.3 348.9 

30.4 12.1 351.0 

32 a2 11.7 354.1 

i, 

-0.412E-06 

-0a245E-06 

-00227E-06 

-0.213E-06 

-0.2 1%-06 

-0.224E-06 

-0.227L-06 

-0e260E-06 

-00263E-06 

-0a251E-06 

-0a228E-06 

-00213E-06 

-0.289E-06 

-00243E-06 

-0.259E-06 

-0.243E-06 

-0 233E-06 

-0a239E-06 

-00285E-06 

-0 a373E-06 

-0r396E-06 

-0a365E-Ob 

-0.289E-06 

-0a304E-06 

-0.289E-06 

-0a243E-06 

-0 r320E-06 

-0.289€-06 

-0.2746-06 

-0.289E-06 

-25- 



Table 2 (cont.) 

LATA RELATED TO SOL& EFFECTS ON ACCEIERATION OF SATELLITE 1959 01 

T 
( W D )  

37066. 

37088. 

37090 

37092. 

37094. 

37096. 

37098 a 

37100. 

37102. 

37104. 

37106. 

37108. 

371 10. 

371 121 

371 14. 

371 16. 

371 18. 

371201 

37122. 

37124. 

37126. 

371281 

37130. 

37132. 

371 34. 

371 36. 

37130. 

37140. 

37142. 

37144. 

37146. 

371480 

Z 

562b 

562 

562 a 

561 0 

561 a 

5600 

560. 

860 

560. 

560. 

561 

563b 

564 

566. 

567. 

568. 

569. 

569. 

569. 

568 

567 

565 a 

564 

563. 

561 a 

560. 

559. 

559 

559 . 
559 

5601 

560. 

'p 

32.9 

32.2 

30.4 

27.5 

23.7 

19.2 

14.2 

8.7 

3.1 

-2.7 

-8.3 

-13.8 

-18.9 

-23.5 

-27.4 

-30.3 

-32.2 

-32 a 9  

-32.3 

-30 a 5  

-27.6 

-23.8 

-19.3 

-14.2 

-8.8 

-3. 1 

2.6 

8.3 

13.8 

18.9 

23.4 

27.3 

9 

11.1 

10.0 

8.7 

7.6 

7.7 

9.6 

13.0 

17.5 

22.5 

27.8 

33.2 

38.5 

43 b 5  

48, 1 

52.2 

55.6 

58. 1 

59.6 

60 02 

59.8 

58.4 

56. I 

53.2 

49.7 

45 a 9  

42.2 

38.8 

36.2 

34.6 

34.3 

35.3 

37.4 

-26- 

D.R.A. 

357.5 

1 .O 

4 a 0  

6 a 5  

8.3 

9.8 

10.0 

10.1 

10.1 

9.9 

9.7 

9.6 

10.4 

11.5 

13.4 

15.9 

19.0 

22.4 

25.9 

29.1 

31 e 7  

33.6 

34.8 

35 a 5  

35.7 

a5 e 7  

35.5 

35.5 

35.7 

36.7 

37.5 

39.4 



Table 2 (cont.)  

IATA FEIATED TO SOUR EFFECTS ON ACCELERATION OF SATEUFE 1959 a1 

T 
(MJD) 
37150. 

37152. 

37154. 

37156. 

371sn. 

37160. 

371621 

31164. 

371660 

37168. 

37170. 

132720 

37174. 

371760 

37178. 

371800 

371821 

37184. 

37186. 

37108. 

37190. 

37192. 

37194. 

37136. 

37198. 

37200. 

37202. 

37204. 

37206. 

37208 

Z 

561 

S62 

5620 

562. 

561 

560 

5590 

557. 

557, 

S60 

5590 

559. 

5599, 

561 e 

562 

563a 

S65 0 

166 e 

566 

566 o 

566. 

566. 

566 o 

564 

562 

560 

559 . 
559. 

558 . 
558 . 

cp 

30.3 

32.2 

32 09 

32.3 

30.6 

27.8 

24.0 

19.6 

14.6 

9.2 

3 0 5  

-2.2 

-7 09 

-13.4 

-18.5 

-234 1 

-27.1 

-30.1 

-32.1 

-32 9 

-32.4 

-30.7 

-27.9 

-24.2 

-19.7 

-14.6 

-902 

-3.5 

2.2 

7 0 9  

$ 

40.3 

43.5 

46.9 

5060 

52 09 

55.5 

57.7 

59.3 

60.6 

61 0 8  

62.9 

64.0 

65.3 

66.9 

68.8 

71.1 

73.7 

76.4 

79e2 

82.0 

84.7 

86.9 

88.9 

90.4 

91 0 4  

92.1 

92.4 

92e7 

92.9 

93.4 

D.R.A.  

42.0 

45.1 

48.7 

52.P 

55 0 5  

58.3 

60 0 5  

61 6 7  

62 05 

62.9 

63.0 

63.0 

63. 1 

63.5 

64 03 

65.6 

67.7 

70.4 

13.7 

17.4 

81 e 2  

84 e6 

87.5 

89.7 

91 02 

920 1 

92e6 

9208 

92.9 

93 00 

i, 
-0 198E-06 

-0.42.E-06 

-0m608E-07 

-00259E-06 

-00365L-07 

-0e441E-06 

-0 0463E-06 

-00578E-06 

-00699E-06 

-0e456E-07 

-0.36SE-06 

-0e334E-06 

-0.3 19E-06 

-00319E-06 

-00213E-06 

-00319E:-06 

-0.3348-06 

-00350E-06 

-0e319E-06 

-0*4568-06 

-0e486E-06 

-00638E-06 

-0 § If€-06 

-0e608E-06 

-00608E-06 

-0e48.E-06 

-00486E-06 

-0e456E-06 

-0041OE-06 

-00426E-06 

-27- 



Table 2 (cont.) 

MTA REIATED TO S O U R  EFFECTS ON ACCEIERATION OF SATE- 1959 C r l  

T 
(WD) 

17210. 

37212. 

372140 

37216. 

37218. 

37220 0 

37222. 

372240 

3722bo 

37220. 

37230 

37232 

37234 

37236. 

37238. 

37240 0 

372410 

37244 

37246 

372480 

37250 0 

372520 

37254 

372560 

37258. 

372600 

37262 

37264. 

37266. 

Z 

5590 

5s9 . 
562 

562 

556 . 
559. 

559. 

558 0 

558 0 

S50* 

557. 

558 0 

5570 

557* 

558. 

558 . 
559 

562 

5690 

563 0 

565 

567 

567 

567 e 

867 . 
567 

5650 

564 

562 0 

cp $ D.R.A. 

13.4 94.2 93.4 

18.6 95.2 94 00 

23.3 970s 95 09 

27.2 99.9 98.0 

30.1 102.0 99.9 

3210 105.2 103.1 

32.9 1080,S 106.7 

32.4 11200 110.3 

PERIGEE IN  EARTH SHADOW 

30.8 115.3 113.6 

28.0 118.2 116.4 

24.3 120.9 119.0 

19.9 12201 120.0 

14.9 122.6 12018 

9.5 122.2 121.0 

3.9 121.1 121.1 

-1.E 119.3 121.0 

-7.5 117.2 120.9 

-13.1 115.0 121.2 

PERIGEE IN SUNLIGHT 

-18.3 11209 121.7 

-22.9 111.2 12208 

-26.9 11009 12506 

-30.0 109.9 127.0 

-32.0 110.3 130.1 

-32.9 111.6 133.5 

PERIGEE I N  EARTH SHADOW 

-32.5 113.6 137.0 

-30.8 116.3 140.1 

-28.1 119.5 14207 

-24.4 123.2 144.7 

-19.9 12700 145.9 

-O.l?SL-06 

-0016lE-06 

-0 13T-06 

-00143E-06 

-0 1 22E-06 

28- 



Table 2 (cont . )  

DATA REIATED TO SOUR EFFECTS ON ACCEIERATION OF S A T E I n r E  1959 a1 

T 
(MJD) 

37268 0 

37270 a 

37272, 

37274 r 

372760 

37278. 

37260 

37282 a 

37284 r 

372860 

3’1288 a 

37290 a 

37292 a 

372940 

372960 

37298 a 

37300 

37302. 

37304. 

17306. 

37308 0 

37310. 

313120 

373140 

373160 

373180 

37320 a 

373220 

37324 

37326. 

37328 r 

373300 

37332. 

Z 

561 a 

560. 

562. 

558 

559 

559. 

5560 

5600 

559 0 

1600 

5600 

560. 

5600 

5580 

561 0 

557 a 

5580 

557. 

5s70 

s570 

557 a 

559 

w o o  

S62 0 

563. 

5650 

5660 

567 0 

568 0 

568 0 

567 0 

566 0 

564 

CP 

-14.9 

-9.5 

-3.8 

1 a9 

7r6 

13.1 

18.2 

22 a 9  

26.8 

29 a 9  

32.0 

32 e 9  

32.5 

30 a 9  

28.2 

24 a 5  

20.2 

15.2 

9.8 

4,. 1 

-1 a6 

-7.3 

-12.8 

-18.0 

-22.7 

-26 a 7 

-29.8 

-31 a9 

-32 r9 

-32.5 

-30.9 

-28.2 

-24 e 6 

Ji 

130.9 

13406 

138.2 

141 r2 

143.9 

146.2 

14800 

149.7 

151.3 

153.0 

155r 1 

157.6 

160.3 

163.3 

166.0 

168.3 

168.8 

167r0 

163r4 

158.8 

153.7 

148.7 

14308 

139.3 

135.3 

132. 1 

12908 

128.4 

128.1 

128.3 

130.6 

133.4 

137.0 

D.R.A. 

146.5 

146.6 

146.5 

146.2 

145.9 

145.9 

146.2 

147.0 

148.4 

150 e 6  

153.5 

156.9 

160.1 

163.2 

165.4 

167.3 

168.4 

169.0 

169.1 

168.9 

168.6 

168.3 

168.3 

168.7 

169.6 

171 *3 

173.6 

176.6 

179.9 

183.4 

186.6 

189.3 

191 a 4  

i, 
-0a126E-06 

-0*178€-06 

-0.2738-06 

-0 m25M-06 

-0.198E-06 

-0.2 1s-06 

-0 a 16%-06 

-0 1 22E-06 

-0a122E-06 

-0a182E-06 

-0 a 1 82E-06 

-0r152E-07 

-0e912E-07 

-0al22E-06 

0 e 1 3 x 4 7  

-0.592E-07 

-0a729E-07 

-0 a532E-07 

-0 a ?=E-07 

-0a45.E-01 

-0a456E-07 

-0.182E-07 

-O.152€-07 

-0r36SE-07 

-0 a2 89E-07 

-0e334E-07 

-0a258E-07 

-0.182P-07 

-0 a608E-07 

-0e608E-07 

- 0 

-29- 



I 

Table 2 (cont.)  

UTA REIATED TO S O U R  EFFECTS ON ACCEIEEATION OF SATELWTE 1959 C Y 1  

T 
(MJJD) 

37334 . 
37336. 

37338. 

37340. 

37342. 

37344, 

37346. 

37348. 

37350 

37302. 

373S4 . 
37356. 

373S8 . 
37360. 

37362 a 

37364. 

37366. 

373u. 

37370. 

37312. 

373740 

37376. 

37370 

31380 e 

37582. 

37384. 

373860 

37388 a 

373900 

37392. 

37394 . 
31396 

Z 

563 

S41 

560 e 

559 . 
s5.9. 

s50. 

558. 

558. 

559 . 
559, 

559. 

559. 

559 . 
561 

560. 

550. 

S52 a 

551 . 
550 . 
550. 

558 e 

558. 

559. 

S60 L 

562 a 

563. 

565. 

566 a 

567. 

575 . 
569 a 

560. 

cp 

-20 a 1 

-15.1 

-9.8 

-4.1 

1 a 6  

7.3 

12.8 

18.0 

22.7 

2607 

29.8 

31 a9 

32.8 

32.5 

31 a 0  

28.3 

24 a7 

20.3 

15.3 

10.0 

4.4 

-I a 3  

-7.0 

-12.6 

-17.8 

-22 a 8 

-26.5 

-29.7 

-31 a9 

-32.9 

-32.5 

-31 a 0  

$ 

141 a 4  

146.4 

151 a6 

156.9 

161 a 8  

165.3 

166.5 

164.7 

161.1 

156.9 

1S2.6 

148.7 

145.3 

142.4 

140.3 

136.8 

138.0 

137.8 

13709 

136.2 

138.4 

138.3 

137.8 

136.6 

134.9 

132.0 

130.1 

127.2 

124.3 

121 a 4  

118.9 

117.1 

D.R.A.  

192 a 8  

193,s 

193.8 

193.8 

193.7 

193.7 

193.9 

194.4 

195.6 

197.4 

199 e9 

202 a9 

206.3 

210.1 

213.5 

216.5 

218.7 

220 . 2 

221.1 

221 a4 

221 a 6  

221 e 6  

211 a7 

222 . 0 

222.7 

224.7 

225.9 

228.5 

231 e 8  

235 a6 

239 a 3 

242 a 3 

i, 

-0.744E-07 

-0.911t-07 

-0a911E-07 

-0a608E-07 

-0 a 63s-07 

-0a42SE-07 

-0a638E-07 

-0a699L-07 

-0a699t-07 

-0.3809-07 

-0a39SC-07 

-0.lSBE-07 

-0.2739-07 

-0a304E-07 

-0a608E-08 

-0.152L-07 

-0alO6L-07 

-0.152E-08 

-0.2 1%-07 

Oa2lSE-07 

0a243E-07 

0 abO8E-08 

- 0 ~ 6 5 3 - 0 9  
0 e760L-08 

0 a 76OE-08 

-0.456L-08 

-0alSOC47 

-0.3049-07 

-0a496L-07 

-0.304E-07 

-0al5aE-08 

-0a456E-07 

-30 - 



. 

Table 2 (cont.)  

nATA REIATED TO SOIAR EFFECTS ON ACCEIERATION OF SATEIJZE 1959 011 

T 
(MJD) 
37398. 

37400. 

37402 a 

37404 a 

37406. 

37408 a 

37410. 

37412. 

37414. 

374:ai 

37418. 

37420 

37422 a 

37424. 

37426. 

37428. 

37430 a 

37432. 

37434 a 

31436. 

37438 b 

37440 a 

37442. 

37444. 

37446. 

37448. 

37450 a 

37452 a 

37454 . 
37456. 

37488 a 

Z 

565. 

564 a 

5630 

561 a 

561 

558. 

556 a 

558. 

559 . 
5 f Z i  

538, 

558. 

558. 

559. 

559. 

559. 

s59. 

559. 

558. 

558 b 

557 . 
s57. 

557. 

558 a 

559. 

560. 

561 a 

S63a 

564 a 

566. 

2568 a 

'p Jr D.R.A. 

-28.3 114.9 245.6 

-24.7 113.4 247.9 

PERIGEE IN  SUNLIGHT 

-a063 

-15.4 

-10.0 

-4 a 4  

1 a 4  

7 .1  

12.7 

._ c. 
1. .J 

22 .2 

26 e S  

29.7 

31 a 8  

32.8 

32 a 6  

31 e 1  

28.5 

24 a9 

20 a 6  

15.6 

10.3 

4 .7 

- 1  a 1  

-6.8 

-12.3 

-17.5 

-22.3 

-26 a 4  

-29e6 

-31 a 8  

112.3 

111.3 

110.4 

109.4 

108.3 

106.7 

104.7 

i22.i  

100.2 

96.4 

93.0 

89.5 

86.1 

83.0 

80.4 

78.5 

77.4 

77.1 

77.7 

79.0 

BQ.8 

83.0 

85.2 

87.3 

89.1 

90.2 

90.6 

90 e 3  

89.1 

249.4 

250 * 4  

250.9 

251 

251 .O 

251.1 

251 e 4  

252.2 

252 5 

254.8 

257.3 

260 a3 

263.8 

267.3 

270 e 6  

273 4 

275.5 

277 a 0 

277 8 

278.1 

278.1 

277.9 

277.8 

277.9 

278 3 

279 a 3 

281 b o  

283-4 

286 3 

P 

-0a304E-07 

-0.6086-07 

-0.608E-07 

-0e304E-07 

-0a304E-07 

-0.3046-07 

-0.3048-07 

0. i 526-07 

-00911E-07 

0 a 1528-07 

-0.3346-07 

-0a608E-07 

-0.3806-07 

0.4566-08 

0 a 167E-07 

0.6086-08 

-0.197E-07 

-Oal6?6-07 

-01304E-00 

-0 1 37E-07 

-0.243E-07 

-0a304E-07 

-0a273E-07 

-0a152E-08 

0 a A 67E-07 

0.3O46-07 

0 a 4S6E-07 

-0.760E-08 

-0.911E-08 

-31 - 



Table 2 (cont.) 

MTA FEIATED TO S O U R  EFFECTS ON ACCELERATION OF SATEIUTE 1959 121 

-32- 

T 
(m) 
37460 r 

37462. 

37464. 

37466. 

37460 r 

374701 

31472, 

37474 r 

37476r 

37478 r 

37480. 

31482. 

37484 a 

314B6r 

37480r 

37490 r 

37492. 

37494 r 

37496. 

374906 

37500r 

37502. 

37504 a 

37506. 

37506 r 

31510. 

37512r 

z 

568 r 

567 r 

966 a 

565. 

564 r 

563r 

560. 

559. 

558 r 

560 

559 r 

559. 

559 r 

559 r 

560 r 

561 

561 r 

562 r 

56Zr 

561 r 

561 r 

5601 

559 r 

559 r 

558 r 

559. 

559. 

'p 

-32.8 

-32.6 

-31 1 

-28.5 

-24 09 

-20.5 

-15.6 

-10.2 

-4.6 

l a !  

6.8 

12r4 

17.6 

22.3 

26r4 

29.6 

31 08 

32.8 

32.6 

31 0 1  

28 r 6  

25.1 

20.7 

15.8 

1015 

4.9 

-0.8 

Jr 

87.2 

84.6 

81 05 

78m2 

74.6 

7 1 r l  

67.7 

64.5 

61 r6 

599.2 

56.8 

54.8 

52.8 

50.9 

48.8 

46.5 

44.0 

41 04 

38.6 

35.8 

33.3 

31 0 3  

306 1 

30.0 

31.1 

33.2 

35 r 9  

D.R.A. 

289 a 7 

29362 

296 05 

299.a 

301 a 3  

302.6 

303.4 

303.7 

303.6 

303 a 3 

303.2 

303.3 

303.7 

304.6 

306.2 

308rS 

31 1 a 4  

314.8 

318.1 

321 r S  

324 b 3  

326 4 

327.8 

328.7 

329 0 

329.1 

329 0 



,-I 

In 
I 

W 
r- 

m 
In 
I 

W 
W 

N V I  ~ n m  
In 

In 
I 
W 

5 

In 

* 
I 

W 
In 
r( 

m 
In 
I 

W 
N 

N 

ul 
I 

W 
m 

N 

In 
I 

W 
N 
0 

4 

In 
I 

W 
ch 

4 

* 
I 

W 
4 
4 

,-I 

In 
I 
W 
9 

4 

In 
I 

W * 

N 

In 
I 

W 
W 
0 

N 

In 
I 

W 
9 

rl 

ul 
I 

W 

f 

N 

In 
I 

W 

f 

r( 

In 
I 

W 
N 

N 

In 
I 

W 
N 
0 

N 

Q 

W 
0 
4 

4 

In 
I 

W 
I- . 

m i  i i 
I W W W  

W 0 9 . t  
B 4 4 4  

W W I  w w  . . . .  
I 

m 
In 
4 
0, 
W 
0 . 
rl 
-4 

r- 
eo 
OI 
eo 
W 
0 

4 
r( 

9 

r- 
ch 
OD 

0 
m 

4 
0 

o, 

m 
m 
In 
o, 

0 
m 

0 

4 
.-I 

4 

N 
In 
o, 
m 
0 
0 

4 
4 

m 

m 
m 
9 
o, 

0 
m 

4 .- 

m 
9 
ch eo 
0 

,-I 
rl 

N 

ul 
ch 
W 
0 

4 
ri 

N 

N 
01 

0 
m 

,-I 
ri 

d 

0, 
W 
eo 
0 

d " 

c 



m 
9 
I- 
m 
m 
m 
9 

r( 

0 
N 
0, 
m 
0, 

9 
. 
0. 
N 
In 
m 
m 
m 
9 

r r m  
m m  
9 l n  
m m  
0.01 

9 9  

coo 

. .  
.t 
N 
r- 
In 
m 
m 
9 

In * 
N 
In 
m 
m 
9 

d 
0 
In * 
m 
m 
9 

In 
N 
9 
ln 
m 
0, 

9 

I- 
if 
I- * 
m 
m 
9 

r- 
9 
0 
9 
m 
m 
9 
0 

In 
0 
m 
9 m 
G- 

9 

In 
r- 
0 

m 
m 
9 

r 

d 
m 
4 
9 
m m 
9 

d 
N 
In 
9 m m 
.o 

9 
m 
0 
r- 
m m 
9 

N 
d 
IC 
r- 
m 
G- 

9 

In 
N 
m 
m 
0, 

9 

m 

In rn 
0 
m m 
0, 

9 

m 
m 
m 
m 
m m 
9 

0 
m 
m 
0 
4 m 
9 

I- 
m 
9 
0 * 
OI 

.o 

c 

-34- 



N 

VI 
I 

W 
0, 

N 

VI 
1. 

w 
9 

N 

4 
I 

W 
d 
d 

N 

VI 
I u 
VI 

m 
4 
I 

W 
In 
4 

m 
4 

W 

d 
m 

A 

it 
I 

W 
0 
N 

m 
4 
I 

W 
N . 

In 

4 
I 

W 
0 
4 

N 

4 

W or 
m 

l- 

4 

W 
m 
In 
m 

rn 
it 
I 

W or 
-4 
0 

N 

4 
I 

W 
or 
N 
0 

N 

it 
I 

W 
m 
d 

m 
4 

W 
P- 
4 

m 
it 
I 

W 
9 
d 

m 
4 
I 

W 
l- 
4 

m 
it 
I 

W 
9 
d 

d 

4 

W 
d 

or 
4 

W 
d 
N 

co 
4 
I 

W 
9 
m 

m 
4 
I 

W 
0 
4 

N 

4 
I 

W 
In 
.s 

N 

4 
I 

W 
4 : 

m 
* 
I 

W 
9 
In 

m 
it 
I 

W 
9 
m 

F 

it 

W 
m 
J 

4 

4 
I 

W 
I- 
4 

N 

4 
I 

W 
4 
m 

N 

4 
I 

W 
I- 
N 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O O O O O 0  . . . . . . . . . . . . . . . . . . . . . . . . . .  

-35- 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



-4 
d 
t- 
I- 

= :  
4 

m 
o\ 
r- 
t- 
o, 
ra 
0 

r( 
rl 

0 
o, 
t- 
o, 
0 

4 
4 

m 
I- 
m 
r- 
o, 
0 

-4 " 

9 
m 
0 

o, 
0 

m 

d 
.-l 

o, 
9 
4 
m 
o, 
0 

rl 
r( 

it 
9 
N 
m 
o, 
0 

.-I 
r( 

m 

m 
tn 
m 
m 
0 

4 
r( 

P- 
iu o 
i t m  
m m  
m o ,  
0 0  
0 .  
r l d  
r ( r (  

N 
o, 
9 

o, 
0 

m 

d 
.-l 

m 
P- 

o, 
O 

m 
m 

d - 
m 
m 
m 
m 
01 
0 

4 
P.4 

m 
OI 
m 
m 
o, 
0 

4 " 

it 
o, 
m 
m 
0 .. 
4 
i 

4 

rl 
o, m 
0 

rl 
i 

9 

o, m 
0 

d 
ri 

d 
~ m m m  m 

N 
m m 
0 

4 
A 

m 
m 
m m 
0 

4 
4 

LZ 
m 
m m 
0 

4 
.4 

t- 
In 
Q m m 
0 

4 
r( 

- 5 I -  



m m m m  

m m o o  
m 4 i 4  

9 9 9 a  
m m m m  
9 9 \ 0 9  

m m m m  . . . .  

I n m I n m  
I l l 1  

w w w w  
a m 4 4  
m m s 4  . . . .  

m u> Inn l n l n I n m  m m l n  
~ Y ? Y Y Y Y Y m m m l m l L n l  I l n l  I I l l n l  I I 
~ W W W W W W W l  I I W  I W  l W W l  W W W W l W W W  
E 01 N m m o i m ~ r i  w w m w o w ;t P- w r- r- I- P- w I- m 9 

m m m P - ~ i t 9 m m + m m 9 i i i m i m m m m N i t ~  . . . . . . . . . . . . . . . . . . . . . . . . .  
N r t r t r t  

a m m m  
0 0 0 0  
0 0 0 0  
0 0 0 0  
r t d r t r t  

i t m a n  
9 N r n - 4  
. D r - @ d  
9 9 9 r -  
r - r - P - r -  
m o r u i t  . . . .  
m i 4 4  
m m m m  

N 

m 
it 
m 
m 
rt 
0 

N N  

a r -  * *  m m  
m m  
d d  . .  

N 

m 
it m 
co 
d . 

N 

m * 
m 
m 
A . 

N 

9 
it 
m 

4 . m 

N 

0 
3 m 
m 
r( . 

m 
N 
m 
m 
m 
r( . 

0, 

0 
0 
m 
m 
d . 

r- 

+ 
m 
m 
N 

d . 
9 

m 
N 

r( . m 

9 

9 

N 

d . 
m 
m 

m 
m 
P- 
N 
Q 
d . 

N 

m 
N 
m 
rt . 

m 
9 
r+ 
N 
m 
d . 

r- 
r- 
m 
d 
m 

d 

m 
N 

d . m 

N 

it 
N 
m 
A . 

m 
N 
9 
N 

d 
m 

A 

9 
N 

r( . m 

N 

m 

m 
In 
N 

rt . 
N 

m 
m 
N 

d 
m . 

m 

m 
In 
N 

4 . m 

m 
rt 
9 
N 

rl . m 

m 
m 
9 
N 

d . m 

m m e 4  

Q, 

. . . .  
N d A M  

m N N d  
" N N  
m m m m  
N N N N  
m m m m  
. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

N N N  N N N N N  N N N N N N N N N N N N N N N N N  
m m m  m m m m m  m m m  m m  m m m m m  m m m m m m m  

C 
m m m  

m i t  I n 9  
O O N  - 0  

0 
r- 
m 
9 
N 

c 

* m  & t - i  
m m  m m  N N  N 

m r t  d r (  i m m  

0 0 0 0  

 ita am 
m m m m  
m m m m  
r - P - r - P -  
m m m m  

. . . .  

-38- 



N m m 0 1 O m N 4 9 m 4 m N 4 N W ~ N m N 9 i t d m i t i t m 0 1 r - I n r -  
b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 ~n an ~n .j ~n 3 m m m it it In VI 9 m it it it .tit it m m it it m m 9 N 

m 
d * r D . + r - O  
i t m ~ r - i n m  

C r I n i t i t m N N  
m m m m m m  
m m m o r m m  
9 9 9 9 9 9  
. . . . . .  

d N m  
I n m r -  
m m 9  
m m m  m m m  
9 9 9  
0 . .  

m r -  m r - 9  
r( 

N ? ( ; \ I n ? ? ?  
. \ W W l  w w w  
E O O l W N O N  

I n l n m i t c m  . . . . . .  
m r -  m r - 9  

r( 

N ? ( ; \ I n ? ? ?  
. \ W W l  w w w  
E O O l W N O N  

I n l n m i t c m  . . . . . .  
N m N  
I n V I I n  

V I I n I n I n I n m I n I n I n I n I n I n I n L n I n n U i I n I n n  
1 1 l 1 l l l 1 1 1 1 1 1 1 l 1 l l 1 t I n I n  w w w w w w w w w w w w w w w w w w w w l 1  
d I n 9 m m m m m N m N i t m N O m d r l i t d W W  
i t I n I n N 4 i t i t m m N d d d d ~ O 4 d O O d i t  . . . . . . . . . . . . . . . . . . . . . .  1 1 1  

w w w  
i t i t m  
9 . 0  

I I  1 1 1 1 1 1  I 

d N N N N N  

~ ~ n m ~ d m  
0 0 0 0 0 0  

E O O O O O O  

d r l r l N N d  

d d d d d d  

m m 9  
4 - 9  

rl 

m 
N 
0 
0 
d 

d 

9 
N 
0 
0 
4 

r- 
m 
N 
0 
0 
rl 

N 
r- 
N 
0 
0 
d 
0 

m 

N 
0 
0 
d 

m 

. 
In 
it 
m 
0 
0 
d 

m 
In 
n 
0 
0 
d . 

N 
In 
m 
0 
0 
d . 
0 
9 
m 
0 
0 
4 
e 

m 
I- 
m 
0 
0 
d 

4 
m 
m 
0 
0 
d 

m 
m 
m 
0 
0 
d 
0 

0 
0 
.;r 
0 
0 
d 
0 

d 

r- 
m 
0 
0 
d 
0 

4 

9 
m 
0 
0 
d 

N 

I- 
m 
0 
0 
d 

N 

r- 
m 
0 
0 
4 

N 

I- 
m 
0 
0 
d 

d 

03 
m 
0 
0 
4 

N 

In 
m 
0 
0 
d 
0 

it 

0 
m 
0 
0 
d 

it 

d 
m 
0 
0 
4 . 

0 0 0  * * m  
0 0 0  

d d d d d d  

N 

it 

m 
N 
m 

d 

N 

* 
d 
01 

N 
m 

4 

N 
d 
m 
(u 
m 

N 

N 
4 
m 
N 
m 
. 

4 

m 
d 
m 
0 
N 
m 

d 

it 
d 
m 
N 
m 

d 

9 
d 
m 
N 
m 

m 
0 
r- 
.-l 
m 
N 
m 

m 
0 
m 
m 
N 
m 

d 

d 

4 
N 
m 
N 
m 

d 

d 
N m 
N 
m 

A 

m 
N m 
N 
m 

N 

* 
N m 
N 
m 

N 

al 
N 
01 

N 
m 
. 

m 
r- 
N 
m 
N 
m 

m 
r- 
N m 
N 
m 
0 

In 

m 
N m 
N 
m 
0 

a3 

it 
it 
01 

N 
m 
0 

N N N N I n N  

m 9 V I m r - m  
r ( d d d O r (  .- 01 m 0 . 0 .  01 0, . . . . . .  
N N N N N N  
m m m m m m  

d 

it m 
N 
m 

d 

N 
9 . 
I- 
9 

d 

0 
In 
r- 
r- 

W 

9 

m 
r- 

m 

m 

00 

0 

N 

r- 
OI 

a0 

0 

m 
m 
-3 
r( . 
I- 
O 
r( 

4 

d 
0 

I- 
d 
d 

d 

0 m 
0 
9 
N 
d 

.-I 

m 
r- 
9 
m 
d 

4 

0 
r- 
9 
it 
d 

m 
4 
d 

0 
9 

9 
In 
d 

d 

d 
m 
9 
9 
4 

d 

d 
it 

9 
P- 
d 

4 

m 
m 

m 
9 

d 

N 

m 
N 

9 m 
0 

d 

N 

m 
d 
0 

9 
0 
N 

N 

4 
d . 
9 
d 
N 

N 

m 
0 

9 
N 
N 

0 

N 

m m 
In 
m 
N 

0 

N 

r- 
m 

it 
In 

N 

0 0 0 0 0 0  

g o ~ i t e m o  m m m m m o  b2 m m m m m .t 

. . . . . .  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

~ i t ~ m o ~ i t ~ m o ~ i t ~ m o ~ i t ~ m o ~ i t  
o o o o d ~ d d r l N N N N N m m m m m * i t *  
i t ~ i t 4 i t ~ i t ~ Q ~ i t i t i t i t ~ i t i t i t ~ i t i t i t  
r - r - r - r - r - ~ - r - r - r r - r - ~ ~ r - r - r - ~ - r - r - r - r - ~ -  
m m m m m m m m m m m m m m m m m m m m m m  

. . . . . . . . . . . . . . . . . . . . . .  

-39 - 



d 

N 

r- 
4 
0 
0 
rl 
9 

N 

m 
it 
0 
0 
4 

N 

N 
4 
0 
0 
rl 

.-I 

t- 
4 
0 
0 
l-4 . 

0 
r- * 
0 
0 
.-I 

4 
Q 
Q 
0 
0 
4 

N 
0 
m 
0 
0 
4 
9 

r( 

m r -  
0m4 
l n r n l n  
0 0 0  
0 0 0  

N 

m 
m 
0 
0 
rl 

m " 
m 
0 
0 
rl 

-4 

N 
m 
0 
0 
rl 
9 

4 

9 
4 
0 
0 
rl . 

4 
Q 
it 
0 
0 
.-I 

m 
m 
4 
0 
0 
rl 

c: 

0 

N 
ul * 
r- 
m 

. 0 0  

4 9  
m l n  
4 4  
r - r -  
m m  

9 .  
0 

W 
m 
4 
r- 
m 

0 
0 

N 
9 

2 
m 

0 

9 
9 
4 
r- 
m 

0 

Q 
9 
4 
I- 
m 

0 
0 

0 
r- 
4 
r- 
m 

0 

N 
r- 
it 
r- 
m 

0 

it 
IC 
4 
r- 
m 

0 

9 
IC 
4 
I- 
m 

0 

W 
t- 
4 
t- 
m 

0 

0 
Q 
4 
I- 
m 

0 0  

N 4  

1t4 
r - r -  
m m  

. .  
w w  

0 

9 
m 
it 
I- 
m 

0 

m m 
4 
t- 
m 

0 

0 m 
4 
r- 
m 

0 

N 
01 
4 
r- 
m 

0 
0 

9 
OI 
4 
r- 
m 

0 

0 
0 
m 
r- 
m 

0 

N 
0 
ln 
r- 
m 

0 

4 
0 
m 
t- m 

4 

-40- 



. 

T a b l e  4 

DATA RELATED TO SOUR EFFECTS ON ACCEIERATION OF SATELTJTE 1959 

PERIGEE IN SUNLIGHT 

T 
(m) 
31026. 

37028. 

31030. 

31032. 

37030 

31036. 

31038. 

37040. 

37002. 

31040. 

370451 

31048 . 
37050. 

37052. 

37050. 

37056. 

37058 

31060 

37062. 

37064 

31066 

31068. 

31070. 

37072. 

31014 

37076. 

37078 

37080. 

37082- 

31084 . 

z 

559 . 
555 . 
559 . 
542. 

521 . 
523. 

529 

560. 

561 

562 

559 + 

558 . 
557. 

555 . 
556. 

556 

556 

556 

556 

558. 

559 . 
560 

561 

563 

564 

566 

568 

568 

568 

568 

'p 

-1 04 

3.9 

9 .2 

14.1  

10.5 

22.13 

26.6 

29 .9 

31 a 8  

32.8 

32.7 

31 05 

29.3 

26 e2 

22 e 3  

11.9 

13.1 

0.0 

2 e 7  

-2 .7 

-8.0 

-13.2 

-18.0 

-22.4 

-26 2 

-29 .3 

-31 e6 

-32.7 

-32 e9 

-31 e9 

JI 

96.5 

96.1 

95.4 

94 .5 

93.7 

91 e l  

89.4 

85.5 

62.5 

79.3 

76.2 

73.3 

71 e 0  

69.1 

60.0 

67.6 

68.0 

69.0 

70.6 

12.6 

74 e6 

76.1 

78.4 

79.8 

80.6 

80.7 

00.2 

70.9 

77 00 

74.6 

D.R.A.  

263.6 

263.5 

263.4 

263 -5 

263.4 

264.4 

266 0 

269 4 

272 e 2  

27505 

278.7 

281 e9 

284 a 5  

206.7 

288.2 

289 . 1 

28985 

299.6 

289.5 

289.2 

289 . 1 
209.2 

209.6 

290 a 4  

291 *9 

293.9 

296.6 

299 -6 

302 m7 

305.8 

i, 

-0.228E-06 

-0.130€-06 

-0 1 14E-06 

-0.651E-07 

-0.163E-06 

-0.260E-06 

-0a228E-06 

-00130E-06 

-0.2606-06 

0 163E-06 

-0.651E-07 

-0.260E-07 

-0.390E-06 

-0e651E-07 

-0.244E-06 

-0.325E-07 

-0 480E-01 

-0.325€-01 

-00146E-06 

-00119E-36 

-0197bE-01 

-0.65lE-07 

-0.130E-06 

-0.976E-07 

-0mb5lE-01 

-0 .65 I€-07 

-0.325E-07 

-0.325E-08 

-0.163E-06 

-0.114E-06 

4 1  - 



Table 4 (cont.) 

U T A  REI.A'D?,D TO S O U R  EFFECTS ON ACCELERATION OF SfU?'!ZLLLCIX 1959 or;! 

T 
(MJD) 
37086. 

37088. 

37090. 

37092. 

37094. 

37096. 

37098 

37100. 

37102. 

37104. 

37106. 

37108. 

371 10. 

371 12. 

371 14. 

371 16. 

371 18. 

37120. 

37122. 

37124. 

37 126. 

37128. 

37130. 

37132. 

37134. 

37136. 

37138. 

37140. 

37142. 

37144. 

37146. 

37148. 

z 

567. 

565. 

564 

560. 

559 . 
558 . 
558 e 

557 . 
556 

5% e 

sse . 
561 

562 

564 

563 

S61 

561 e 

560 

560 

S60 

560. 

560. 

559 . 
559 . 
5s9 . 
559 . 
560 e 

561 

563 

565. 

566 e 

967. 

cp 

-29.8 

-26.9 

-23.2 

-18.9 

-14.1 

-9.0 

-3 .7 

1 r7 

7.0 

12.2 

17.1 

21 a 6  

2S e6 

28.8 

31 e 1  

32.5 

32.9 

32.1 

30.3 

27.6 

24.0 

19.8 

15.2 

1b.2 

4.9 

-0 e4 

-5.8 

-1 1 .O 

-16.0 

-20.6 

-24.7 

-28 . 1 

Jr  

71 e7 

68.6 

65.3 

62e0 

58.8 

55e7 

53.0 

50.5 

48.3 

46.8 

44 .7 

43.0 

41e2 

39.3 

37.3 

35. 1 

32e6 

30. 1 

27.6 

25.4 

23.8 

23.2 

23.8 

25.7 

28.5 

31 e 9  

35.6 

39.3 

42.8 

45.9 

40.4 

so .2 

-42- 

D 2 - A .  

308.5 

310.6 

312.1 

313.0 

313.a 

313.4 

313.2 

312.8 

312.6 

312.1 

312.6 

313.3 

314.6 

316.8 

318.8 

321 e 5  

324 a6 

327.6 

330.3 

332 *S 

334 e2 

3as .2 

335 .8 

335 .8 

335e7 

335 .4 

335 2 

335 1 

335 .4 

336.1 

337.4 

339.2 

; 
-0e138E-Ob 

-0.130E-06 

-0.813E-07 

-0.130E-06 

-0.781E-06 

-0.8 13E-07 

-0.179E-06 

-0.146E-06 

-0.179E-06 

-0e2llE-OB 

-0.130E-06 

-0.146E-06 

-0.114E-06 

-01163E-06 

-0e32SE-07 

-0e472E-06 

-oe35a~-06 

-0e309E-06 

-0e276E-06 

-0e195E-06 

-0e276E-06 

-0e228E-06 

-0.260E-06 

+Oe130~-66 

-0e163E-06 

-0e114E-06 

-0el30L-06 

-0 13OL-06 

-0.650E-07 

-0.13OE-06 

-0.146E-06 

-0.146E-06 

a 



c 

Table 4 (cont.) 

U T A  REIATED TO SOIAR EFFECTS ON ACCEIERATION OF SATELTXCE 1959 c9 

T 
(m) 
37150. 

371S2e 

37154. 

371S6e 

37158. 

37160. 

37162. 

37164. 

37166. 

37168. 

37170. 

Sii7te 

37174. 

371 76. 

37178. 

37180. 

37182. 

37184. 

37186. 

37188. 

37190. 

37192. 

37194. 

37196. 

37198. 

37200. 

37202 e 

37204 e 

37206. 

37208 e 

37210. 

37212. 

Z 

569 e 

569. 

570. 

570. 

569 e 

568 e 

566 e 

565. 

564 e 

562 e 

561 e 

561 e 

560. 

560. 

560. 

560 e 

S60e 

561 e 

562 e 

563 e 

562 e 

562 e 

562 e 

561 e 

561 e 

560 e 

560 e 

560 e 

560 e 

560. 

560 e 

561 e 

'p 

-31 e5 

-32.3 

-32 e 9  

-32 e 3 

-30 e 7 

-28.1 

-24 e 6  

-20.6 

-16.0 

-1 1 e o  

-5 e 8  

-0 e 4  

4 e 9  

10.2 

15.2 

19.9 

24.1 

27 e 6  

30 03 

32.1 

32 e 9  

32.6 

31 e2 

28.8 

25.5 

21 e5 

17.1 

12.2 

7.0 

1 e7 

-3 e7 

-9.0 

+ 
50.6 

51 e 3  

50.7 

40.7 

46.0 

42.7 

30.5 

33.8 

28.5 

22.9 

17.0 

l i e =  

5.0 

1 e6 

7.0 

12.4 

17.5 

22.0 

26.0 

29.3 

31 e 9  

33.7 

34.7 

35.0 

34.7 

33.9 

32.7 

31 e2 

29.8 

28.7 

20.2 

28.4 

-43 - 

D.R.A. 

346.3 

344.6 

346.9 

351 03 

354.4 

356 e 8  

359.0 

0.1 

0 09 

1.2 

1.3 

i -2 

1.1 

1.2 

1 e 5  

2 e2 

7.5 

5.3 

7.8 

10.7 

14.1 

17.4 

20 -5 

23.2 

25 -3 

26.9 

27.8 

28.2 

28.4 

28.3 

2863 

28.3 

i, 

-0e976E-07 

-0e179E-06 

-0.813E-07 

-0.244E-06 

-0e211E-06 

-0.325E-06 

-0e325E-06 

-0e65OE-06 

-0 e 6 34E -06 

-0.574E-06 

-0e309E-06 

-0.971€-06 

-0e293E-06 

-00276E-06 

-0e26QE-06 

-0.276E-06 

-0e260E-06 

-0e163E-06 

-0.341E-06 

-0e505E-06 

-0e650E-06 

-0e731E-06 

-0.715E-06 

-0e910E-06 

-00505E-06 

-0e780E-06 

-0e764E-06 

-0.504E-06 

-0e439E-06 

-0e422E-06 

-0e195E-06 

-0e487E-06 



Table 4 ( con t . )  

WTA REUTED TO S O U R  EFFECTS ON ACmIERATION OF S A T E D  19.59 cz2 

T 
(m) 
37214. 

37216. 

37218. 

37220 

37222 

31224 

37226 

31228 

37230. 

37232 

31234 

31236 * 

31238 

31240. 

31242 e 

37244 

31246. 

37248 

31250 

37252. 

37254 

31256 

31258 

37260 

31262 

31264 

31266. 

31268 

31270 

37272 

31274 

37276 

2 

562 

565 

565 

567 

569 

572 

570 

570 

569 

569 

567. 

565 0 

563. 

561 

560. 

559. 

558. 

557 . 
557 . 
557 . 
558 . 
564 

559 . 
559 . 
559. 

559 . 
559 . 
559 . 
559 . 
558 . 
558 

557 . 

(P 

-14.1 

-18.9 

-23.2 

-26 a9 

-29.9 

-31 09 

-32.8 

-32.7 

-31 a5 

-29.3 

-26 1 

-22 3 

-17.8 

-13.0 

-7.8 

-2.5 

2.9 

8 .2 

13.3 

18.2 

22 e 6  

27 a2 

29.4 

31 e 6  

32.7 

32.8 

31 .8 

29.7 

26.8 

23.1 

18.8 

14.0 

$ 

29.4 

31.3 

33.4 

36.0 

38 r7 

41 a5 

43 .8 

45.8 

47.6 

490 1 

50 .4 

51 -3 

52.1 

53.0 

54.0 

55.3 

57.0 

59.1 

61 e 7  

63.0 

67.9 

73.7 

74 .7 

78.0 

81 .O 

83.4 

85.3 

86.5 

86.8 

86.4 

85.3 

83.5 

4- 

D.R.A.  

26.5 

29.1 

30 a 3  

32.1 

34 .S 

37.6 

40.5 

43.7 

46.9 

49.6 

51 .e 

53.3 

54 .J 

54 .7 

54 .7 

54 e 6  

54 .3 

54.1 

54.1 

52.4 

55.2 

59.2 

58.5 

61 .O 

63.9 

67.0 

69 *8 

72.4 

74 b3 

75 .7 

76.4 

76-7 

-0.a 

-0.4 



* 

Table 4 (cont.) 

DATA R?IIATED TO SOIAR EFFECTS ON ACCEIERATION OF SATEIUTE 1959 cr2 

T 
(m) 

37278. 

37200 

37282. 

37284 

37286. 

37288. 

37290. 

37292 

37294 

37296. 

37298. 

37300 

373020 

37304 

37306. 

37308. 

37310. 

37312. 

37314. 

37316. 

37318. 

37320. 

37322. 

37324. 

37326. 

37328. 

37330. 

37332. 

37334. 

37336. 

37338. 

Z 

558. 

558 . 
558 

559 . 
560 

562 

564 

565 

565 

566 

566 

567 

566 

566 

564 

566 0 

564 

561 

559 . 
558 . 
556 

558 . 
557. 

557. 

557 . 
557 . 
557 . 
558 

558. 

558 . 
558. 

cp 

8.9 

3.6 

- 1  e 8  

-7.1 

-12.3 

-17.2 

-21 07 

-25 7 

-28.9 

-31 03 

-32.6 

-32 09 

-32 1 

-30 02 

-27.3 

-23 e 8  

-19.5 

-14.8 

-9.7 

-4 .a 

1.0 

6.3 

1 1  05 

16.5 

21.1 

25. 1 

28.0 

30 09 

32 0 4  

Jr  

81 03 

78.8 

76.2 

73.7 

71 0 6  

70.0 

69.0 

6809 

69.5 

70.8 

72.7 

75.1 

77.8 

81 0 5  

83.8 

89.3 

89.4 

90.9 

96.5 

9406 

96.2 

97.7 

99.2 

100.7 

102.4 

104.2 

106.3 

108.5 

110.8 

D.R.A. 

76 -5 

76.2 

75.7 

75.3 

75.0 

75.1 

75.7 

76.8 

78 e6 

80 09 

83.7 

86.7 

89.6 

93.3 

94 07 

99.5 

97.5 

97.0 

100.9 

96.7 

96.3 

95 09 

95.8 

95.9 

96.5 

97.7 

99.4 

101 .e 

104.6 

PERIGEE I N  EARTH ,SHADOW 
32.9 113.2 107.8 

32.3 115.5 11009 

i, 

-00409E-06 

-00391E-06 

-00365E-06 

-00339E-06 

-00273E-06 

-00276E-06 

-00227E-06 

-00195E-06 

-00195E-06 

-00195E-06 

-00247E-06 

-0.295E-06 

-00305E-06 

-00260E-06 

-00308E-06 

-00162E-06 

-00211E-06 

-00211E-06 

-0.114E-06 

-00974E-07 

-00109E-06 

-0013OE-06 

-00812E-07 

-00877E-07 

-0.162E-07 

-0014OE-06 

-0.119E106 

-0.144E-06 

-00133E-06 

-0.l35E-06 

-00119E-06 

-45 - 



Table 4 (cont.) 

DATA RFUTED TO S O U R  EFFECTS ON ACCEIERATION OF SATELUTE 1959 Cr2 

T 
(WD) 

37340. 

37342 e 

37344. 

37346. 

37348 . 
37350. 

37352 

37354 . 
37356. 

37358 

37360 

37362 

37364 

37366. 

37368 

31370 

37372 

37374 . 
37376. 

37378 . 
37380 

37382. 

37384. 

37386 

37388 

37390. 

37392 

37394 . 
37396. 

37398 

37400. 

37402. 

Z 

557. 

557. 

556 

556. 

5580 

557. 

557. 

557. 

559. 

557. 

562 

553. 

561 

565 

565 

565 

566 

566 

565 

564. 

563 rn 

561 

560. 

559 . 
557 . 
557 . 
557. 

556. 

557. 

557 . 
557. 

558 . 

cp 

30 06 

27.9 

24 05 

20.4 

15.7 

10.7 

5.5 

0.1 

-5.3 

-10.5 

-15.6 

-20.2 

-24 .4 

-27 09 

-30 05 

-32.3 

-32.9 

-32.5 

-30 e9 

-28.4 

-25.1 

-21 .O 

-16.4 

-11.5 

-6.3 

-0.9 

4.5 

9 0 8  

14.8 

19.5 

23.8 

27.4 

t 

117.5 

119.2 

120.5 

121.3 

121 05 

121 02 

120.4 

119.3 

118.2 

117.0 

116.3 

115.7 

115.9 

116.7 

118.1 

120.2 

122.9 

126.1 

129.7 

133.5 

137.3 

140.8 

143.8 

145.8 

146.8 

146.6 

145.3 

143.3 

140.8 

143.3 

135.9 

133.9 

-%- 

D.R.A. 

113.7 

116.0 

117.8 

119.0 

119.7 

120.0 

1909 

19.8 

19.7 

19.5 

20.0 

20.6 

121.9 

123.8 

126.4 

129.4 

32.7 

36.1 

39.2 

41 08 

43.9 

145.3 

146.2 

146.6 

146.7 

146.7 

146.6 

146.7 

146.9 

154.6 

148.8 

150.6 

; 
-00649E-07 

-0.7a4~-07 

-0.11OE-06 

-00130E-06 

-00487E-07 

-00114E-06 

-0a860E-07 

-0.13OE-06 

-0a974E-07 

-00649E-07 

-00714E-07 

-0e763E-07 

-0e812E-07 

-0.763L-07 

-0.601E-07 

-00601E-07 

-0a601E-07 

-0a487E-07 

-00438E-07 

-0a79SE-07 

-0.107E-06 

-0.SS2E-07 

-0a633E-07 

-0.990E-07 

-0.714E-07 

-00812E-07 

-009158E-07 

- ~ . 4 8 7 ~ - a 7  

-0a682E-07 

-0.649E-07 

-0e519E-07 

-0e666E-07 

I 



V 

Table 4 (cont . ) 
DATA REU!CED To S O U R  EFFECTS ON ACCEIERATION OF SATELUTE 1959 012 

T 
(MJD) 

37404. 
37406. 

37400. 

37410. 

37412. 

37414. 

37416. 

37418. 

37420. 

37422. 

37424. 

37426. 

37420. 

37430. 

37432. 

37434. 

37436. 

37430. 

37440. 

37442. 

37444 . 
37446. 

37440. 

37450 

37452. 

37459. 

37456. 

37450 

37460. 

37462. 

37464. 

37466. 

Z 

558 
559 . 
559. 

559 . 
558 . 
558 . 
557 . 
557. 

556 

556 

557 . 
557. 

558. 

559 . 
560 

561 

563. 

564 

566 

567. 

567 

567. 

566 

564 

553. 

563 a 

561 

560. 

558. 

557. 

557. 

556 

'p 

30.2 
32 -0 

32 09 

32.6 

31 a 3  

29.0 

25.8 

21 08 

17.4 

12.5 

7.3 

2.0 

-3 04 

-8.7 

-13.9 

-18.7 

-23.0 

-26 8 

29.7 

-31 08 

-32.8 

-32.8 

-31 06 

-29.4 

-26.2 

-22.5 

-18.0 

-13.2 

-8.0 

-2.7 

2.7 

8.0  

9 

132.5 
133.1 

131 0 8  

132.6 

134 02 

136.4 

139.4 

142.9 

146.8 

151 1 

155.6 

160.0 

164.4 

160.4 

171 06 

173 >4 

173.3 

171 08 

170.1 

168.7 

167.6 

167.0 

166.7 

166.5 

166.1 

165.4 

163.8 

161 03 

157.9 

154.0 

149.6 

145.0 

D.R.A. 

15209 
158.0 

159.1 

162.4 

16504 

160.0 

170.1 

171 -5  

172.4 

172.0 

172.9 

172.7 

172.5 

172.4 

172.6 

173.0 

174.0 

175.6 

177.7 

180 05 

183 06 

186.8 

18908 

192.4 

19406 

19508 

196.6 

196.9 

196 09 

196.7 

196.3 

19600 

;I 
-0.893E-07 
-0.909E-07 

-00373E-07 

-0m300E-07 

-0.698E-07 

-0.795E-07 

-0.536E-07 

-00519E-07 

-00373E-07 

-00195E-07 

-0.227E-07 

-0.211E-V7 

0 195E-07 

0.325E-07 

0 146E-07 

0.179E-07 

0. ! 79E-07 

0 0649E-00 

0.162E 00 

-0.162E-07 

-0.649E-07 

-0.649E-07 

0 .649E-O? 

0 m407E-07 

-0s633E-07 

-0.292E-07 

-00649E-07 

-0.649E-08 

-0.292E-07 

-0 0243E-07 

0.195E 07 

-0.357E-07 

-47- 



Table 4 (cont .) 

Il4U PJiXATED TO SOJAR EFFECTS ON ACCEIERATION OF SATELZSTE 1959 cr2 

T 
(WD) 

37468. 

37470. 

37472. 

37474 . 
37476. 

37478. 

37480. 

37482. 

37484 . 
37486. 

37488 . 
37490 

37492. 

37494 . 
37496. 

37498 . 
37500. 

37502. 

37504 a 

Z 

556. 

557 . 
557 . 
558. 

558 . 
557 . 
550. 

558 . 
558 . 
558 . 
558 . 
557 . 
557 . 
556. 

556. 

556 

557 . 
558. 

559. 

cp 

13.1 

18.0 

22 .4 

26 a2 

29.3 

31 .5 

32 a 7  

32 a 8  

31 e 8  

29.8 

26 m9 

23.2 

18.9 

14.2 

9.1 

3 .8 

-1 06 

-7.0 

-12.2 

t 

140.3 

135.7 

131 -3 

127.3 

123.8 

121 .O 

118.9 

117.7 

117.4 

117.9 

119.3 

21 .4 

24.1 

27.3 

30.8 

134.3 

137.5 

140.2 

142. 1 

D.R.A. 

195.9 

196.2 

197.0 

198.3 

200 *3 

202 e9 

205 a 8  

208.9 

21 1 .e 

214.4 

216.5 

21s.o 

218.9 

219-3 

219.4 

219.2 

218.9 

218.7 

218b7 

i 

-a.584~-07 

-0.536E-07 

-0.487E-07 

-0.519E-07 

-0 162E-07 

-0e487L-08 

-0 301~-07 

0 162E-07 

0 rn 32SE-07 

0el62E-08 

0.21 1E-07 

0.276E-07 

Oe3OBE-07 

0.32SE-07 

0 a438E-07 

0 e 390E-07 

0.438E-07 

0 a 146E-07 

0.227E-07 
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